During the course of our screening for microbial secondary metabolites possessing herbicidal activity, we isolated a new compound 5-hydroxy-9-methylstreptimidone (1), along with the known antibiotic 9-methylstreptimidone (2)X), from the culture filtrate of a fermented Streptomyces sp. Y-9065403. In this paper, wereport their production, isolation, structure elucidation and biological properties.
Microbiology Department, Research Centre, Hoechst India Limited, Mulund (W), Bombay-400 080, India (Received for publication September 27, 1994) During the course of our screening for microbial secondary metabolites possessing herbicidal activity, we isolated a new compound 5-hydroxy-9-methylstreptimidone (1), along with the known antibiotic 9-methylstreptimidone (2)X), from the culture filtrate of a fermented Streptomyces sp. Y-9065403. In this paper, wereport their production, isolation, structure elucidation and biological properties.
Strain HIL Y-9065403 was isolated from a soil sample collected in Nainital, India. The strain was identified as belonging to the genus Streptomyces using the methods described by Shirling and Gottlieb2 The culture filtrate (17liters) was passed through a column of Diaion HP-20 (1liter).
The column was washed with water (15 liters) followed by 50% MeOHin water (5 liters) and then eluted with MeOH(8 liters). The active MeOH eluates wereconcentrated to dryness undei reduced pressure to a dark brown solid (7 g) which was subjected to mediumpressure liquid chromatograph} (MPLC) over silica gel (200-300mesh) using a 5% step gradient of ethyl acetate in petroleum ether (60~80°) as the eluant. Pure 9-methylstreptimidone (2) eluted oui in 30% ethyl acetate in petroleum ether which or concentration afforded 1.44 g of 2 as an oil. 5-Hydroxy-9-methylstreptimidone (1) eluted out in 75%ethyl acetate in petroleum ether which on concentration afforded 770mg of semi-pure 1. This was finally purified b) preparative TLC on silica gel (Article no. 13794, E Merck) using CH2C12-MeOH-H2O (10:0.5 : 0.1) as the developing solvent to give 27 mg of pure 1 as a colourless solid.
The physico-chemical properties of 1 and 2 are listec in Table 1 . The XH and 13C NMRspectral data an summarized in Table 2 . The proton assignments wen made by the analysis of the phase-sensitive DQFHH shift correlated COSY spectrum. The multiplicities and assignments of the carbons were determined b) DEPT-135 and HMQCspectra respectively. Both 1 anc 2 showed one keto carbonyl, two amide carbonyls anc spectrum showeda methine proton coupled to three methylene groups, two of which had chemical shifts typical of protons a to carbonyl. The third methylene group was relatively up field and further coupled to an oxymethine proton which, in turn, showed interaction with another methylene adjacent to a carbonyl group.
The 1/CH correlated HMQC spectrum facilitated the resolving of the overlapping methylene protons. Isolation of the extracted spin network (A) when effected by an optimum arrangement of the three carbonyls led to the glutarimide structure (B) shared by both 1 and 2. A comparison of the physico-chemical and spectral data of 2 with knownglutarimides revealed that 2 was identical to the known antiviral antibiotic 9-methylstreptimidone3 >4).
Compound 1 has an additional oxygen over 9-methylstreptimidone (2) (see Table 1 ). A daughter ion at m/z 288 (M-2H2O+H)+in the mass spectrum of 1 indicated the presence of two hydroxyls in 1. Compound 1 differed in its NMRspectra from 9-methylstreptimidone (2) only at C-5. Thus, C-5 which appeared as a CH signal at 5C 47.64 in 2, appeared as an oxygenated quaternary carbon at Sc IS.66 in 1. Further, the disappearance of H-5 and the appearance of the olefinic proton H-6 as a singlet at 5 5.47 strongly suggested that a hydroxyl group was present at C-5 in 1. In the proton-detected long-range CHshift-correlated multiple bond correlation (HMBC) NMR spectrum of 1, the 5-CH3 protons showed cross peaks with C-4, C-5 and C-6, while H-6 showed a cross peak with C-5. Thus, the structure of 1 was established to be 5-hydroxy-9-methylstreptimidone.
The Z geometry of the disubstituted 8,9-double bond was established by the observed coupling constant of 1 1.70 Hz between H-8 and H-9. The absolute configurations at C-2 and C-5 in 1 were not established.
Biological Properties Some members of the glutarimide class of antibiotics are known to display herbicidal activity, e.g., cycloheximide5), naramycin B6). Although 9-methylstreptimidone (2) exhibited powerful herbicidal activity in primary screening models (100% inhibition at 2 ppm concentration in Lemna gibba and Avena sativa models), activity in in vivo studies against phytopathogens was weak.
5-Hydroxy-9-methylstreptimidone (1) showed only poor activity as a herbicide in the primary screening models. Both 1 and 2 did not show any antibacterial activity.
